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Press Device And Method Of Using The Same 

qtQSS ABEERENCE TO RELATED APPLICATION S 
Tlie present application claims priority under 35 U,S,C § 119 of German Patent 
Application No. 198 00 807,4, filed January 12, 1998, the disclosure of which, is 
s expressly incorporated by reference herein in its entirety. 

B ACKGROUND OF THE INVENTION 

1. Field of ttelnYcatioa 

The present invention relates to a press device and method of using the same for 
treating a fibrous material web, and more specifically to a press device Math variably 
10 adjustable pressure and line force. 

2, pjgmssioTi of S^trgroiindTTifnrma.tion 

The present invention relates to press device and method of using the same for 
treating a fibrous ttj aton al web, in particular a paper and/or cardboard web, A press 
device has a press irip T hftt is elongated in the web travel direction, and is fanned between 

IS a shoe press unit and a counter roll. The press device also has a roll nip that is formed 
between the counter roll and another roll The shoe press unit includes a flexible press 
belt, whi<?h revolves around a non-rotating carrier and, in the region of Hie elongated 
press nip, is supported on the carrier by at least one support element. Tie counter roll 
is embodied as a deflection compensation roll with a roll Jacket, which revolves around 

20 anon-rotating carrier audi in the region of the elongated press nip, is in turn supported 
on the relevant carrier by at least one support element Preferably the pressure fluid- 
actuated support elements arc designed, and can be actuated, in such, a way that a 
pressure differential is produced with regard to the internal pressures, which are 
generated by means of the support elements, and act on the flexible press belt of the shoe 

2 5 press unit or act on the roll jacket of the counter roll. 
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With a press device of this kind in which the shoe press is usually disposed on 
top, a line force that is as even as pos sible should b e generated even in the loll nip that 
is not deflection-controlled, which is achieved* by means of a corresponding pressure 
differential or a corresponding line force differential between the shoe preas unit and the 
5 counter rolL The pressure differential brings about the fact that the line force acting in 
the elongated press nip formed between the shoe press unit and the counter roll is not 
compensated for to the Ml extent by means of the internal support elements of the 
oounter roll, The remaining force causes a deformation of the counter roll both in the 
elongated press nip formed by the shoe press unit, which can be easily compensated for 

10 by the flexible support dement of the shoe press unit; and in the ro 11 nip formed between 
the counter roll and the other roll If the pressure differential is selected, for example, so 
thai a greater pressure occurs in the shoe press unit than in the counter roll, theft* 
^ -flgfllflEgofti^^ 1 ft — ^T ictwam the counter roll and 

the other rolL Due to this the counter roll and the other roll can, for example, 

15 be embodied with a j ^^f r cambcring for the deflection compensation- with a slighter 
cambering of this Mt^ the speed differential s between the roll cento 1 and the roll ends 
can be kept small. In particular, such a line force differential can consequently be 
produced between the shoe press unit and the counter roll, which produces a deflection 
of the counter roll in the roll nip and as a result, permits a reduction of the required 

20 cambering in this roll nip, 

D&-A-195 20 443,3 discloses a press device where the pressure differential or the 
line force di££erential is fixed at a constant value. However, a fixed pressure differe ntial , 
just as the lade of a pressure differential, brings with it the disadvantage that the line 
force can only be adjusted, at most in a very limited range. This can in particular be 

25 traced to the fact that the deformations, that are a function of the line force, can no longer 
be correctly compensated for by means of the fixed cambezings provided and this 
consequently leads to deviations of the pressure profile occurring over the web width, 

iui rcK& uo*£ L}vvi**aC , 
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It is also known to have a central roll that has an additional series of support 
elements which are provided inthe direcrionofthe roll nip toward the preceding roll, and 
regulates the deflection compensation in this roll nip. However, this presents a problem 
in that such an additional series of support elements is connected with considerable 
5 additional expenditures, and is correspondingly costly, 



SUMMARY OF THE INVECTONr 
Accordingly, the present invention is directed to a method and apparatus for a 
press device that substantially obviates one or more of the problems arising from the 
limitations and disadvantages of the related an. 
10 It is an object of the present invention to pro vide a press device that is reasonably 

priced and simple in design, in which the line force in the roll nip is adjustable in a 
relatively wide range, 

It is another object of the present invention to provide a press device where the 
pressure profile that is produced in the roll nip lateral to the web travel direction can be 
15 varied without requiring an additional series of support elements of the counter roll for 

this purpose. 

Accordingly, one aspect of the present invention is directed to a press device for 
treating a. fibrous material web that includes: a shoe press unit, the shoe press unit 
includes a flexible press belt that revolves around a non-rotating earner; a counter roll 

2 0 including a deflection compensation roll with a roll jacket revolving around a second 
non-rotating caniar, a third roll; a roll nip formed between the counter roll and the third 
roll; a press nip elongated in a web travel directioivand formed between the shoe press 
unit and the counter roll; at least one first support element, the flexible press belt 
supported on the non-rotating carrier by the ar least one first support element in the 

25 region of the elongated press nip; and at least one second support element, the roll jacket 
supported on the second non-rotaring carrier by the at least one second support element 
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in the region of the elongated press nip, wherein a changeable pressure differential occurs 
between internal pressures generated by the at least one first support element acting on 
the flexible press belt of the shoe press unit, and the at least one second support element 
acting on the roll jacket of the counter roll, 
5 According to another aspect of the present invention, the at least one first support 

element is pressure fluid-actuated, 

According to yet another aspect of the present invention, the at least one second 
support element is pressure fluid-actuated. 

According to a further aspect of the present invention, the fibrous material web 
1 0 comprises at least one of a paper web or a cardboard web. 

According to another aspect of the present invention, a line force differential 
between the shoe press unit and the counter roll is changeable with the pressure 
differential 

According to yet another aspect of the present invention, a cross-section of the 
15 pressure differential is produced lateral to the web travel direction, the cross-section of 
the pressure differential is changeable so different pressure differentials are adjustable 
over the width. 

According to a further aspect of the pre sent invention, the line force in the roll nip 
is changeable by way of the pressure differential, 
20 According to another aspect of the present invention, line farces that are at least 

essentially even are adjusted in the roll nip by way of the variable pressure differential. 

According to yet another aspect of the present invention, the pressure differential 
or the line force differential is continuously changeable in areas. 

According to a further aspect of the present invention, the internal pressure 
2 5 produced by the at least one first support element is changeable to change the pressure 
differential. 
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According to an o the r aspect of the present invention, the internal pressure 
produced by the at least one second support element is changeable to change the pressure 

According xo yet another aspect of the present invention, both the internal 
5 pressure produced by the at least one first support element and the intawial pressure 
produced by the at least one second support element is changeable to change the pressure 
differential, 

According to a further aspect of the present invention, the at least one first 
support element and the at least one second support element are connected to a common 
1 0 • pressure fluid line, an adjustable pressure reduction device is provided in the pressure 
fluid conn ff etion between the common pressure fluid line and the at least one first support 
element or the pressure fluid connection between the common pressure fluid line and the 
at least one second support element, the pressure differential is changeable by the 
adjustable pressure reduction device. 

is According to another aspect of the present invention, at least one of the at least 

one first support eleme nt and the at least one second support element is connected to the 
common pressure fluid line individually, in groups a or all together. 

According to yet a nother aspect of the present invention, the adjustable pressure 
reduction device is provided b etween at least one of the groups of the at least one second 

2 0 support element and the common pressure fluid line, thereby reducing the pressure of the 
at least one second support element connected to the common pressure fluid line in 
groups. 

According to a further aspect of the present invention, the adjustable pressure 
reduction device is provided between at least one individual at least one second support 
2 5 element and the common pressure fluid line, thereby reducing the pressure of the at least 
one second support element individually connected to the common pressure fluid line, 
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According to another aspect of the present invention, the adjustable pressure 
reduction device includes at least one variably adjustable valve, 

According to yet another aspect of the present invention, the pressure differential 
and/or the line force differential are externally adjustable, 
5 According to a further aspect of the present invention, the pressure differential 

and/or the line force differential are adjustable mechanically, hydraulically* 
pneumatically, manually, by remote control, at the she, from a control position, orina 
process-guided manner. 

According to another aspect of the present invention, the pressure differential is 
10 adjustable as a function of a line force in the roll nip by predeterminahle characteristic 

curves. 

According to yet another aspect of the present invention, the pressure differential 
is adjustable as a junction of line force correction procedures for the roll nip, wherein the 
line force correction procedures may be at least one of input by way of an electronic 
1 5 control and produced by way of corresponding signals of a process guidance system. 

According to a further aspect of the present invention, the pressure differential 
is adjustable by way of a regulating system that includes at least one dosed regulation 
loop, 

According to another aspect of the present invention, a line force in a second roll 
20 nip formed between the third roll and a fourth roIL is changeable by way of the pressure 
differential. 

According to yet another aspect of the present invention, the counter roll and/or 
the third roll are cambered, 

According to a further aspect of the present invention, the third roll , the fourth 
25 roll, and the counter roll arc cambered 
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According to another aspect of the present invention, the shoe press unit includes 
a shoe press roll and the flexible press belt, the flexible press belt being a flexible press 
jacket. 

According to another aspect of the present invention, the shoe press unit is 
5 disposed above the counter roll. 

According to yet another aspect of the present invention, the ends of the roll 
jacket of the counter roll are supported on the relevant carrier so that the roll jacket 
cannot move radially. 

According to a further aspect of the present invention, an action plane of the at 
10 least one second support element of the counter roll inclined slightly in relation to a 
second action plane of the at least one fust support element of the shoe press unit, 
wherein an inclination angle preferably lies in a range from about 2° to 15°. 

According to another aspect of the present invention, an inclination angle m 
particiilar lies in a range from about 4° to S 9 . 
15 According to another aspect of the present invention, an action plane of die at 

least one second support element of the counter roll coincides, at least essentially, with 
a second action plane of the at least one first support element of the shoe press unit. 

According to yet another aspect of the present invention, pressure-active surfaces 
of the at least one second support element are not equal to second pressure-active 
20 surfaces of the at least one first support element of the shoe press unit. 

According to a further aspect of the present invention, the invention includes a 
method of treating a fibrous material with a press device capable of variably adjustable 
pressure and variably adjustable line force that includes; forming a press nip between a 
shoe press unit and a counter mil, the press nip elongated in a web travel direction] 
2 5 supporting a flexible press belt; that revolves around a non-rotating carrier, on at least 
one first support unit, the flexible press belt supported in the region of the elongated 
press nip; forming a roll nip between the counter roll and a third roll; supporting a roll 
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jacket, that revolves around a second non-rotating earner, on si least one second support 
unit, the roll jacket supported in Hie region of the elongated press nip; supplying a fluid 
to the at least one first support -unit and the ai least one second support unit; adjusting a 
pressure differential between internal pressures generated by the at least one first support 
5 element acting on the flexible press belt, and the at least one second support element 
acting on the roll jacket; the pressure differential adjusted by adjusting of the pressure 
of the fluid supplied to the at least one first support unit and the at least one second 
support unit 

Other exemplary embodiments and advantages of the present invention may be 
10 ascertained by reviewing the present disclosure and the accompanying drawings. 

BRIEF PRSCMTnON of Tfffi DRAWINCrS 
The present invention is further described in the detailed description which 
follows, in reference to the noted plurality of drawings by way of non-limiting examples 
of preferred embodiments of the present invention, in which like reference numerals 
15 r e pre sent similar parts throughout the several views of the drawings, and wherein: 

Fig. 1 is a schematic cross-sectional representation of an exemplary embodiment 
of a press device with three press rolls according to the present invention; 

Fig- 2 is a schematic longitudinal representation of the exemplary embodiment 
shown in Fig. 1 in which the pressure fluid connections that are routed to the support 
20 elements are also shown; and 

Fig. 3 is a schematic cross-sectional representation of another exemplary 
embodiment of a press device with four press rolls according to the present invention. 

PETATLBQ BESCRffTIQN OF THE PRESENT INVENTION 
The particulars shown herein are by way of example and for purposes of 
25 illustrative discussion of the embodiments of the present invention only and are presented 
in the cause of providing what is believed to be the most useful and readily understood 
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description of the principles and conceptual aspects of the present invention. In this 
regard, no attempt is made to show structural details of the present invention in mote 
detail than is necessary for the fundamental understanding of the present invention, the 
description taken with the drawings making apparent to those skilled in the art how the 
5 several forms of the present invention may be embodied in practice, 

In the press device according to the present invention, the pressure differential 
may be changed. As a result preferably the line force differential betoken the shoe press 
unit and the counter roll may also be changed with the pressure differential. 

A variably adjustable pressure differential between the shoe press unit and the 

10 counter roll, in particular* allows a deformation in the roll nip formed between the 

counter roll and the other roll to be variable. As a result, in this otherwise not deflection- 
controlled roll nip, line forces can be adjusted over a wide range, wherein an optimal 
pressure cross-section is also always assured* 

Another advantage of the variably changeable pressure differential between the 

15 shoe press unit and the counter roll is that -with an intentional adjustment of the pressure 

tjfffer gntifli , cross-section corrections can be carried out in the roll nip formed between 
the counter roll and another rolL As a result, the moisture cross-section may 
consequently also be adjusted in the With a change of the 

pressure differential or the line force differential between the shoe press unit and the 

a 0 counter roll, the deflection of the counter roll in the roll nip also changes and, as a result, 
so does the pressure distribution being produced in the roll nip. In this connection, the 
press distribution changes only in the roll nip* A deflection change of the counter roll 
in the elongated press nip is compensated for by the flexible press shoe. As a result, it 
is possible to keep the line forces that act on the fibrous material web in at least one roll 

25 nip unchanged at the respectively adjusted desired value. Even with a change of the line 
ferces in the neighboring press nips, an optimal, even line force can always be achieved 
in the roll nip formed between the counter roll and the other roll, 
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In order to improve the moisture cross-section in the roll sip formed between the 
counter roll and the other toll, corrections of the line force are possible inihe form of 
edge reliefs or edge loadings. In addition, the replacement of the other roll, that forms 
the roll nip with the counter roll, by a different roll with a different rigidity is simplified 
5 wherein the different rigidity can, for example, be due to the material, the wall thickness, 
or in the case of a suction roll, the bore pattern. Furthermore, a simpler adaptation to 
another magnitude of deformation in the roll nip is produced, which can be caused, for 
example, by a changed vacuum in the other roll. As a result the previously possible 
cambering change of the counter roll and die other roll by a corresponding change of the 

1 o pressure differential between the shoe press unit and the counter rail can be avoided. 

Ia a press device according to the present invention, it is particularly 
advantageous if the pressure differential, or the line force differential, can be changed 
continuously, at least in areas. In order to change the pressure differential, for example, 
the internal pressure, that is produced by the support elements of the shoe press unit and 
15 acts on its flexible press belt, may be changed The pressure differential may be changed 
also, for example, if the internal pressure, that is produced by the support dements of the 
counter roll and acts on its roll jacket, can also be changed. It is also possible that to 
change the pressure differential, both the internal pressure, that is produced by the 
support elements of the shoe press unit and acts on its flexible press belt, and the internal 

2 0 pressure, that is produced by the support elements of the counter roll and acts on its roll 

jacket; may be changed. 

In an aspect of the press device according to the present invention, the support 
dements of the shoe press unit and the support elements of the counter roll are connected 
to a common pressure fluid line. Adjustable pressure reduction devices are provided in 
25 the pressure fluid connection between the common pressure fluid line and the support 
elements) of the shoe press unit, and/or in the pressure fhnd connection between the 
common pressure fhrid line and the support elements) of the counter rclL The pressure 
differential can be changed by way of these variable pressure reduction devices. 

-10- 
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The support elements of the shoe press unit and/or the support elements of the 
counter roll can be connected to the common pressure fluid line individually, in groups! 
or all together. In order to reduce the pressure of support elements connected to the 
common pressure fluid line in groups, an adjustable pressure reduction device may be 
5 provided between at least one, preferably each, of these groups of support elements and 
the common pressure fluid line. In order to reduce the pressure of support elements 
individually connected to the common pressure fluid line, an adjustable pressure 
reduction device may be provided between at least one, preferably each, of these 
individual support elements and the common pressure fluid line. 

10 In another aspect of a press device according to the present invention* the 

pressure reduction device includes at least one variably adjustable valve. 

In most instances, it is suitable if the pressure differential or the line force 
differential may be adjusted from the outside, The pressure differential or the line force 
differential may be adjusted, for example, mechanically 5 hydraulically, pneumatically, 

1 5 manually, by remote control, at the site, from a control position, and/or in a process- 
guided manner, as is conventional. 

In another aspect of a press device according to the present invention, the 
pressure differential may be adjusted as a function of the line force in the roll nip by 
using characteristic curves that may be predetermined, as is conventional, The pressure 

20 differential may also be adjusted as a function of line force correction procedures for the 

roll nip, The line force correction procedures may preferably be input by way of an 
electronic control and/or may be produced by way of corresponding signals of a process 
guidance system, The pressure diffensnrial may iaparticular also be adjusted byway of 
a reg u la t ing system that includes at least one closed regulation loop, 

25 In another aspect of a press device according to the present invention, the line 

force in another roll nip, which is formed between the other roll and an ^itio nal roll, 
may be changed by way of the pressure differential, The additional roll may for example 
be a suction roll 

-IX- 
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At least the cornier roll and/or the other roll that forms the roll nip to gether with 
the counter roll may be suitably cambered. Due to the changeable pressure differential, 
or the changeable line farce differential a cambering of this kind may be more slight 
than normal In some cases, a cambering of this kind may also be completely eliminated 
5 In another aspect of a press device according to the present invention, the shoe 

press unit is formed by a shoe press roll with a flexible press jacket as a press belt The 
shoe press unit is suitably disposed above the counter roll. 

In another aspect of a press device according to the present invention, the roll 
jacket of the counter roll is supported on its ends so that it cannot move radially on the 
10 relevant carrier. 

In certain instances, it may be useliil if the action plane ofthe at least one support 
element of the counter roll is inclined slightly in rel ation to the action plane of the at least 
one suppcat element of the shoe press unit It may also be possible that the action plane 
of the at least one support element of the counter roll coincides, at least essentially, with 
15 the action plane of the at least one support element of the shoe press unit 

In another aspect of a press device according to the present invention, the 
pressure-active surfaces of the support elements of the counter roll are not equal to the 
pressure-active surfaces of the at least one support element of the shoe press unit An 
action that is similar to that of the support elements of the counter roll which are inclined 
20 out of the action plane of the elongated press nip may also be correspondingly produced 
by virtue of the fact that the pressure-active surfaces of these support elements may not 
be equal to the surfaces of the support elements of the shoe press unit Aline force 
differential between the two rolls is already achieved upon connection to a common 
pressure line, by the different internal pressure surfaces. In addition, variable pressure 
2 5 reduction devices may now be inserted into one or both supply lines in order to achieve 
the advantages mentioned above. 

Figs. 1 and 2 show a schematic representation of a first exemplary embodiment 
of a press device according to the present invention which may be used for treating a 

•12- 



JAN . 1999 14 :30 VSPT VSH ABT . PJ DR. LINDEN NR . 094 S . 15/34 

18.1993 SU5PT1 GREEfHBLUI & BERNSTEIfA NO. 060 P.20 

GRBENBLUn&BERNSTEIN 

P17233.S02 

fibrous maierial web 1 0, in particular a paper and/or cardboard web. This press device 
lias a press nip 1 6 dial is elongated in the web travel direction L sad is farmed between 
a shoe press unit - a shoe press roll 12 in this instance - and a counter roll 14, and has a 
roll nip 20 that is formed between ±& counter roll 14 and another roll -a suction roll 18 
in this instance. 

The shoe press roll 12, disposed directly above the counter roll 14, has a flexible 
press jacket 26, which is used as a press belt Shoe press roll 12 revolves around a non- 
rotating carrier 22, and is suppone d against carrier 22 in the region of the elongated press 
nip 16 by a support element 24. 

Counter roll 14 3 in this instance, may be embodied as a deflection compensation 
roll- Counter roll 14 has a roll jacket 30, which revolves around a non-rotating carrier 
28 and is supported on carrier 28 in the region of the elongated press nip 1 6 by a series 
of support elements 32 that extend lateral to the web travel direction L, As shown in Fig. 
1, suction roll 1 8 may be disposed obliquely beneath counter toll 1 4, The rolls 12, 14, 
and 18 are supported in a seating that is not shown. In addition to the fibrous material 
web 10, drainage felts 34 travel through the press nips 16 and 20 in order to absorb water 
expressed from the fibrous material web 10. 

The hydraulic siqjport element 24 of the shoe press roll 12, which is in the form 
of an axklly extending strip supported on the carries 22, may be provided with a concave 
support surface 36 in the current instance, Instead of a strip supported on a hydraulic 
pressure cushion, a number of support elements 24 may also be used lie lubrication 
of the gap between the support face 36 and the inner surface of the flexible press jacket 
26 may take place in a hydrostatic and/or hydrodynamic manner. 

The press nip 1 6 that is elongated in the web travel direction L may be formed 
by the concave support surfece 36 and the approximately cylindrical counter roll 14. 

On its ends, nil jacket 30 of counter roll 14 may be supported on carrier 28 so 
that it cannot be moved radially. 
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In this exemplary embodiment of a press device according to the present 
invention, the action plane 38 of support elements 32 of counter roll 14 may be inclined 
slightly in relation to the plane 40 of support element 24 of shoe press roll 12. The 
inclination angle a preferably lies in a range from about 2° to 15° 9 and in particular, in 
5 a range from about 4° to 8°. It may also be possible that action plane 38 of support 

elements 32 of counter roll 14 coincides, at least essentially, with action plane 40 of 
support element 24 of shoe press roll 12. 

Since roll jacket 30 of counter roll 14 is fixed at the ends by way of bearings 42 
on carrier 28, the deformation of roll jacket 30 of counter roll 14 that results from the 
10 inclizistion of support elements 32 (shown in Fig. 1 ) has a particularly strong effect in the 

central region so thai roll jacket 3Q there deforms more intensely toward suction roll 18. 

In the present exemplary embodiment, support element 24 of shoe press roll 12 
and support elements 32 of counter roll 14 art connected to a common pressure fluid line 
44. The support dements 32, in Fig. 2 7 of counter roll 14 may be connected in groups 
15 to common pressure fluid line 44. 

Use pressure fluid-actuated support elements 24 and 32 may be acted on so that 
with regard to the internal pressures, (which are produced by these support elements 24, 
32 and act on the flexible press jacket 26 of shoe press roll 12 or roll jacket 30 of counter 
roll 14), a pressure differential occurs that may also be determined in part by a different 
20 size of the pressing surfaces of the support elements 24, 32, According to the present 
invention, this pressure differential may be changed. In particular, the line force 
differential between shoe pressroll 12 and counterroll 14 may also be changed with this 
pressure differential. Preferably, the cross-section of the pressure differential between 
shoe press roll 12 and counter roll 14, which cross-section is produced lateral to the web 
25 travel direction L, may be changed so that, in particular, different pressure differentials 
may be adjusted over the width. By way of the variable pressure differential between 
sho e press unit 12 and counter roll 14, the line force in roll nip 20 may consequently also 
be changed, wherein line forces may be adjusted in roll nip 20 that may be at least 
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substantially even. The pressure differential or the line force differential may be changed 
continuously, at least in areas. The pressure differential or the line force differential may 
be adjusted externally in the current instance. The adjustment may be carried out, for 
example, mechanically, hydraulically, pneumatically, manually, by remote control, at the 
S ate, from a control position, and/or in a process-guided manner, as is conventional The 
pressure differential may, for example, be adjusted as a function of the line force in roll 
nip 20 by characteristic curves that may be predetermined, as is conventional. It may in 
particular also be adjusted as a function of line force correction procedures for roll nip 
20* In this embodiment of a press device according to the present invention, the 
10 adjustment takes place by way of an electronic control 62. It is in particular also possible 
that &r example^ the respective line force correction procedures and/or the like may be 
produced by way of corresponding signals of a process guidance system. In addition, the 
pressure differential may be adjusted by way o f a regulating system that includes at least 
one closed regulation loop. 
15 In the present exemplary embodiment of a press device according to the present 

invention, the fararnal pressure, which is produced by support elements 32 of the counter 
roll 14 and acts on its roll jacket 30, may be changed in order to change the pressure 
differential (see Fig. 2). In this embodiment, adjustable or variably adjustable pressure 
reduction devices 46 are provided in the pressure fluid connection between the common 
20 pressure fluid line 44 and support elements 32 of counter roll 14, wherein the pressure 
diffisrentiai may be changed by way of these variable pressure reduction devices 46. In 
order to reduce the pressure of support elements 32 that are connected in groups to the 
common pressure fluid line 44, an adjustable or variably adjustable pressure reduction 
device 46 may be respectively provided between each group of support elements 32 and 
25 the common pressure fluid line 44, In contrast to this, support element 24 of shoe press 
roll 12 may be directly connected to the common pressure fluid line 44. The pressure 
reduction device 46 may, for example, respectively include a variably adjustable valve. 
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The deformation in roll nip 20 fanned between counter roll 14 and suction roll 
18 may also be variably influenced by the variably adjustable pressure differential 
between shoe press roll 12 and counter roll 14. As a result in this otherwise not 
deflection-corilrolled roll nip 20, line forces may be adjusted over a wide range, wherein 
5 an optimal pressure cross-section is alsq always assured. With an intentional adjustment 
of the variable pressure differential between shoe press roll 1 2 and counter roll 14, cross- 
section corrections may be carried out in roll nip 20 formed between counter roll 1 4 and 
suction roll 18. 

Due to the pressure differential that may be changed according to the present 
10 invention, though, this cambering of the rolls can be kept relatively slight In certain 
instances, such a cambering may even be entirely eliminated 

In the exemplary press device according to die present invention shown in Fig. 
2, a higher pressure may be produced in shoe press roll 1 2 than in counter roll 8, In order 
to influence the cross-section in the preceding roll nip 20, however, the reverse instance 
15 may also be suitable, in which a higher pressure is exerted on mil jacket 30 of counter 

roll 14 than, an press jacket 26 of shoe press roll 12. In this embodiment, the pressure 
reduction devices 46 may be insetted between the common pressure fluid line 44 and a 
1 desired number of support elements or support element groups of shoe presa roll 12, The 

reduced pressure, however, may always continue to have such a value that the desired 
20 line force is produced in the elongated press nip 1 6 formed between shoe press roll 12 

and Counter roll 14. The roll nip 20 is nnw inflTi^nggd in th& ftppnpjta fashjoiK IntbiS 

instance, namely, an increase in the overall deformation occurs. This may be of use, 
particularly in relatively narrow paper making machines, where the purpose of the 
cambering reduction plays a subordinate role in roll nip 20 formed between counter roll 
25 14 and the other roll 18, 

An even higher measure of variability may be achieved if variably adjustable 
pressure reduction devices 46 are inserted both in the pressure fluid connections to shoe 
press roll 12 and in the pressure fluid connections to counter roll 14, The line forces in 

-is- 



11.. JAN. 1999 14:32, VSPT VSH flBT.PJ DR. LINDEN NR. 094 S. 19/34 

DfcK.ia.iaae suspm gfeenblum & bernstein NO.esa p.24 

GREENBLUM&BERN5TEIN 



P17233.S02 

roll nip 20 may then be adjusted in an even wider line force range, wherein an even 
pressure cross-section in roll nip 20 may always be produced. Tien edge corrections of 
me line force in roll nip 20 may be carried out in the positive direction (edge ovex- 
pressing) and in the negative direction (edge relief), for example, by way of correction 
5 procedures. 

Fig. 3 show3 a schematic cross-sectional representation of an exemplary 
embodiment of a press device with four press rolls, This embodiment differs from the 
one shown in Figs. 1 and 2 essentially by the fact that before roll nip 20 in terms of the 
web travel direction L, a sddefroU nip 48 may be provided, which is formed between 1 -^fUe^ 

10 suction roll 18 and an additional roll SO disposed unAwwqfr is. This additional roll nip 
48 may be double-felted, while the two press nips 20 and 16 following it in the web 
travel direction L respectively may have single felts. The upper felt 52, which is guided 
through the additional roll nip 48 also travels through roll nip 20, The additional roll 50 
may be disposed inside the loop of the lower felt 54 guided through roll nip 48. The 

15 fibrous material web 10 may be taken over from the upper felt 52 by a wire belt 58 in the 
region of a suction roll 56 before being guided through roll mp 48. Otherwise, this 
e x e mp lary embodiment essentially has the same design as that according to Figs. 1 and 
2, wherein parts that correspond to one another are provided with the same reference 
numerals. 

20 Consequently, a pressure dirrerentia! or a line pressure difierential 60 may again 

be generated between shoe press roll 12 and counter roll 14, wherein the pressure 
differ ential or the line pressure diSerential 60 may again be changed and preferably may 
be adjusted in a variable and smooth manner. In the current embodiment, the line force 
in the other roll nip 48 may in particular also be changed by way of the variable pressure 

25 differential or the variable line pressure differential 60 between shoe press roll 12 and 
counter roll 14. As a result, this pressure differential or this line pressure differential 60 
between shoe press roll 12 and counter roll 14 may in particular be adjusted in a variable 
and smooth manner. As a result, the deflection of the central or counter roll 14 also 
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changes again in loll nip 20 and consequently the press distribution in this roll nip 20 can 
also change. It is therefore possible to keep the line forces acting on the fibrous material 
web 1 0 in the roll nip 20 and the elongated press nip 16 at the respectively desired value. 
The adjustment of the line pressure differential 60 or the pressure differential also may 
5 occur in the current exemplary embodiment, again by way of an electronic control 62, 

The adjustment may be carried out, for example, mechanically, hydraulically, 
pneumatically, manually, by remote control, at the site, from a control position, and/or 
in a process-guided manner, as is conventional. Here, too, a second series of support 
elements in the direction of roll nip 20 may be eliminated The variable line force 

10 differential may in particular be used for influencing the press distribution in roll nip 20, 
without the respectively desired line forces in press nips 20, 16, and 48 from being 
changed in the process. In particular. The line force in roll nip 20 may be adjusted in a 
relatively wide range in the desired manner by way of the variable pressure differential 
or the variable line pressure differential An intentional influence of the conditions in the 

1 5 other roll nip 48 may also be possible. 

It is noted that the foregoing examples have been provided merely for the purpose 
of explanation and are in no way to be construed as IimititTg of the present invention. 
While the present invention has been described with reference to a preferred 
embodiment, it is understood that the wards which have been used herein are words of 

20 description and illustration, rather than words of limitation, Changes may be made 
within the purview of the appended claims, as presently stated and as amended, without 
departing £om the scope and spirit of the present invention in its aspects. Although the 
present invention has been described herein with reference to particular means, materials , 
and embodimentSs the present invention is not intended to be limited to the particulars 

25 disclosed herein; rather, the present invention extends to all functionally equivalent 
structures, methods and uses> such as are within the scope of the appended claims. 
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WHAT IS CLAIMED IS; 

L A press device for beating a fibrous material wdb comprising: 

a shoe press unit, said shoe press unit comprising a flexible press belt that 
revolves around a ncn-rotatiiig carrier, 

a counter roll, said counter roll comprising a deflection compensation, roll with 
axoll jacket revolving around a second non-rotating carrier, 

a third roll; 

a roll nip, said roll nip formed between said counter roll and said third roll; 

a press nip, said press nip elongated in a web travel direction, and formed 
between said shoe press unit and said counter roll; 

at least one first support element, the flexible press belt supported on the non- 
rotating carrier by said at least one first support element in the region of the elongated 
press nip; and 

at least one second support element, the roll jacket supported on the second non- 
rotating carrier by said at least one second support element in the region of the elongated 
press nip, 

wherein a changeable pressure differential occurs between internal pressures 
generated by the at least one first support element acting on the flexible press belt of the 
shoe press unit, and the at least one second support element acting on The roll jacket of 
the counter roll. 

2. The press device according to claim 1, the at least one first support 
element being pressure fluid-actuated, 

3. The press device according to claim 1, the at least one second support 
element being pressure fluid-actuated. 

4. The press device according to claim 1 9 9 the fibrous material web 
comprising at least one of a paper web and a cardbe ard web. 

5. The press device according To claim 1, a line force differential between 
the shoe press unit and the counter roll being changeable with the pressure differential, 
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6. The press device according to claim 1, a cross-section of the pressure 
differential being produced lateral to the web travel direction, die cross-section of the 
pressure differential being changeable so different pressure differentials are adjustable 
over the width. 

5 7. The press device according to claim 5, the line force in the roll nip 

changeable by way of the pressure differential, 

8. The press device according to claim 7, line forces that are at least 
essentially even being adjusted in the roil nip by way of the variable pressure differential. 

9. The press device according to claimS, one of the pressure differential 
10 the line force differential being continuously changeable in areas. 

10. The press device according to claim 1 3 the internal pressure produced by 
the at least one first support element being changeable to change the pressure differential 

1L The press device according to claim 1, the internal pressure produced by 
the at least one second support element being changeable to change the pressure 
15 differential 

12. The press device according to claim 1 , both the inT^mat pressure produced 
by the at least one first support element and the internal pressure produced hy ihp at least 
one second support clement being changeable to change the pressure differential 

13. The press device according to claim 1, the at least one first support 
20 element and the at least one second support element being connected to a common 

pressure fluid line, an adjustable pressure reduction device provided in at lease one of the 
pressure fluid connection between the common pressure fluid line atiH the at least one 
first support element, and the pressure fluid connection between the common pressure 
fluid line and the at least one second support dement, the pressure differential being 
25 changeable by the adjustable pressure reduction device. 

14. The press device according to claim 13, at least one of the at least one first 
support element and the at least one second support element being connected to the 
common pressure fluid line one of individually : in groups, and all together. 
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1 5, The press device according to claim 14, the adjustable pressure redaction 
device being provided between at least one of the groups of the at least one second 
support element and the common pressure fluid line, thereby reducing the pressure of the 
at least one second support element connected to The common pressure fluid line in 

5 groups, 

16. The press device according to claim 14, the adjustable pressure reduction 
device being provided between at least one individual at least one second support 
element and the common pressure fluid line, thereby reducing the pressure of the at least 
one second support element individually connected to the common pressure fluid line. 

^0 17, The press device according to claim 13, the adjustable pressure reduction 

device including at least one variably adjustable valve, 

18, The press device according to claim 5, at least one of the pressure 
differential and the line force differential being externally adjustable. 

19. The press device according to claim 5 3 at least one of the pressure 
IS rijffownfeil and the line force differential being adjustable by one of mechanically, 

hydrauKcally, pneumatically, manually, by remote control, at the site, from a control 
position, and in a process-guided manner. 

20- The press device according to claim 1, the pressure d i f ferential being 
adjustable as a function of a line force in the roll sip by predetcnninable characteristic 
20 curves. 

21. The press device according to claim 1, the pressure differential being 
adjustable as a function of line force correction procedures for the roll nip, wherein the 
line force correction procedures maybe at least one of input by way of an electronic 
control and produced by way of corresponding signals of a process guidance system. 
25 22, The press device according to claim 1, the pressure differential being 

adj ustable by way of a regulating system that includes at least one closed regulation loop. 
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23, The press device according to claim 1, a line force in a second roll trip 
formed between the third roll and a fourth roll being changeable by way of the pressure 

24, The press device according to claim 1 , ai least one of the counter roll and 
5 the third roll being cambered, 

25, The press device according 10 claim 23, the third roll , the fourth roll, and 
the counter roll being cambered. 

26* The press device according to claim 1, the shoe press unit comprising a 
shoe press roll and the flexible press belt, the flexible press belt comprising a flexible 
xo press jacket. 

27. The press device according to claim 1 , the shoe press unit disposed above 
die counter roll. 

28. The press device according to claim 1 3 the ends of the roll jacket of the 
counter roll being supported on the relevant carrier so that the roll jacket cannot move 

is radially. 

29. The press device according to claim 1, en action plane of the at least one 
second support e le m e n t of the counter roll inclined slightly in relation to a second action 
plane of the at least one first support element of the shoe press unit* wherein an 
iwlination angle lies in a range fiom about 2° to 15 s . 

20 30. The press device according to claim 29, the inclination angle lies in a 

range from about 4° to 8°. 

31. The press device according to claim 1, an actkm pl*mg of the at least one 
second support element of the counter roll coinciding, at least essentially, with a second 
action plane of the at least one first support element of the shoe press unit 

25 32. The press device according to claim 1, comprising pressure-active 

surfaces of the at least one second support element being not equal to second pressure-' 
active surfaces of the at least one first support element of the shoe press unit. 
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33. A method of treating a fibrous material with a press device capable of 
variably adjustable pressure and variably adjustable line force, said method comprising; 

forming a press nip between a shoe press unit and a counter roll, the ptess nip 
elongated in a web travel direction; 
5 supporting a flexible press belt, that revolves around anon-rotating carrier, on at 

least one first support unit, the flexible press belt supported in the region of the elongated 
press nip; 

forming a roll nip between the counter roll and a third roll; 
supporting a roll jacket, that revolves around a second non-rotating carrier, on at 
10 least one second support unit, the roll jacket supported in the region of the elongated 
press nip; 

supplying a fluid to the at least one first support unit and the at least one second 
support unit; 

adjusting a pressure differential between internal pressures generated by the at 
15 least one first support element acting on the flexible press belt, and the at least one 
second support element acting on the roll jacket; the pressure differential a4justed by 
adjusting of the pressure of the fluid supplied to the at least one first support unit and the 
at least one second support unit. 
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ftlfflW n * ^ DISCLOSURE 
Press device andoetood of using the same for treating a fibrous matetial web tiat 
includes a shoe press unit that includes a flexible press belt that revolves around a non- 
rotating earner, a counter roll uiat includes a deflection compensation roll with a roll 
S jacket revolving around a second noa-rotating carrier, a third roll, a roll nip formed 
between the counter roll and the third roll, a press pip elongated in a web travel direction 
and fonned between the shoe press unit and the counter roll at least one first support 
element where the flexible press belt is supported on the non-rotating carrier bytheai 
least one first support element in the region of the elongated press nip, at least one 
10 second support element where the roil jacket is supported on the second non-rotating 

carrier by the at least one second support element in the region of the elongated press nip. 
A changeable pressure differential occurs between internal pressures generated by the at 
least one first support element acting on the flexible press belt of the shoe press unit, and 
the at least one second support element acting on the roll jacket of the counter roll. 
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Ich beanspruche hlormtt gemass Absatz 35 der ZMIprozass* 
erdnung dar Verainlgien Staaten, Paragraph 1 20, den Votzug 
alter unten lulgefQhron Anmeldungen unti falls derGegenstend 
aw jedem Anspruch dteser Anm«idung niehl in elner frQheren 
aTTWfkvr!sthen PatentanmakJung but dem ercien Paregfaphan 
dee Abeatzes 35 der ZJvllprozeesordnung der Verainlgien 
Staaten, Paragraph 112 offsnbart let. erkenne lch gemfas 
AbsateS7, Bundasgeeetebuch. Paragraph 1*SS(a) melne Pfficht 
jEur Offenbarung von Informationen an, die zwischon dem 
AnmeWedfltum der fruheren Anmeldung und dem nationalen 
goder PCT intematronalen Anmaldedatum dloear Anmeldung 
: bekannt geworden sind- 



^Application Serial No.) 
(AnfnoJdoserienmjmmeO 



iZAppBcatten Serial No.) 
: {Anmefdeaerfennunwner) 



(Filing Date) 
(Anmaldedstum) 



(Rling Date) 
(Anrneldedalum) 



fch erklara ftfarmit, dass alle von mir in dar vorliegenden 
5 Erldarung gemachten Angaben naeb memem beaten Wlasen 
und Gewissen dervoHen Wahrhalt entsprecben, und dass !eh 
d Jese eldeastattnche ErH&vng In Kenntnfe dee&en abgebe, dass 
wlasentlich und vorsSBlteh fataohe Angaban gemass Paragraph 
1001, Absatz 18 dar Hvllprozesscrdnung dar Vereinigien 
Stsaten von Ameiika ml* Gefdstmfa beJagt u nd/oder Getingpis 
bestraft warden kfinnen, und daaa deratfg wlasentnch und 
vorsatdlch talscha Angahen die GQltigkaR der vorfiegenden 
Patentanmeldung Oder sines darauf ortsflten Patentes 
gofShrden Kfinnen. 

HfwmH bevollmSohiSgtderUnteiaerchneiedan hierin genann- 
ten USA-A wait Oder SteWvertreter, In dar Abwesenhatf einer 
dlrekten Veratindlgung zwrsohen den USA-AnwaJt oder 
Stellvertretsr und dem Untarzalchneton Anwaisungen von 
aelnem ausISndlechen Patentvertreter anzunehmen und 
auazufuehren. Sollte etch das Personal Sndern, von dem 
Anweisungan angenommen warden m6gen, dann wird der 
hierin genannts uSA-AnyvaftoderSteiivertreter entsprechend 
von dem Unterzaichnefen benachrfchfigt. 



I hereby daim the benefit under Title 36, United States Code, 
§1 20 of any United States appfrfltfonfr) fated below and, Iraofar 
as the subject matterof each of the claims of this application is 
not dtedoeed in the prior United Stale* application in the man- 
ner provided by the first paragraph of Tffla as, United States 
Coda, §1 12» I acknowledge the duty to discfeae mateHal Informa- 
tion as defined In Trtie 37, Code of Federal Regulations, f 1 £6(a) 
which occurred between the filing date of the prior application 
and the national or PCT international filing date or this 
application: 



(Statue) 
patentiert, anhangrg, 
aufgegeben) 



Status) 
(patented, pending, 
abandoned) 



(Statue 
patentiert, anhangig, 
aufyogeben) 



(Status) 
(patented, pending, 
abandoned} 



I hereby declare thai an statements made herein of my own 
knowledge are true and that all statements made on Information 
and belief are believed to be true; and further that these 
statements were made wtth me knowledge that willful (alee 
statements and the tike so made are punishable by fine or Im- 
prisonment orboth. under Section 1001 ofTMelfldthe United 
States Code and that such willful falsa statements may jeopar- 
dize the validity of the application orarty patent issued thereon. 



The undersigned hereby authorizes the U,S. attorney or agent 
named herein to accept and foJIowinstructlona from hiaforelgn 
patent agent as to any action to be taken In the Patent and 
Trademart Office regarding thia application wjftout direct com- 
munication between tha U,5» attorney or agent and the under- 
signed, in (he event of a change In tha persons from whom In- 
structions may be taken, the U«& attorney or agent named herein 
will be so notified by the undersigned. 
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,VSPT VSH fiBT.PJ DR. LINDEN 

fflam^tmTrgrgreT N P 17233 



J SR. 094 



-5.31/34 
r. jo 



German Language Declaration 



vWraHTLJNQSVOLLMACHT: Ate benanntar Erflnder baauf- 
trage ich hierrmt dan nadwtdhend banannten Patentanwaft 
(Oder die nschstohmd bananmtn Patantanwalta) und/odsr 
patant-Agemen mit der VorWgung der wfiegandan Paten- 
tanmalduns sowfa mfr derAbwjckiung aflar damit varbundanon 
Geschfifte vcrdem Patent-upd Warafcsalchanamt; ftfa/ne una 

NdlF.GieettWum 
Bruce H, Bernstein 
Roger P. Glass 
JaOKsL Rowland 
Arnold Turk 



POWER OF ATTORNEY; A3 anaroed Invtftfor, I frarwby appoint 
the following anomey(e) and/or agantfs) to proaecuta this ap- 
plication and transact aR buataaaa In tha Patent andTradamaric 
Office connected tfierewitfr, (Sstntrrm and rngtebBtim number) 



Reg. No. 28394 
Reg, No, 29,027 
Rag. No. 30,841 
Reg. No. 32,674 
Rfig.No, 33,004 



Tetefbngaapriche bltte Hchten an: 
(Wamo Tekfomummer) 


Dirsci Telephone Calls to; frame and telephone mmbw) 

GREENBLUM & BERNSTEIN, Wut 
C7Q3)71M191 


Postansehritt: 


Send Correspondence toi 




GSEESBLTJM & BEKNSTEIST, FJLC 











Vonar Nametto sinzigsn oder unprflnoflchm Erflndara; 
UfiuirsctirHtda 



r 




Datum 



Fufl rtamaof «olaorftrtcmvamar 



Wans EBIBTOS. 



invamoCselgnaturt ~^ 



Dai* 



Wefrfwitz 

Bfeidenheim, DE!DTSCHLM?D 



_ Heidenheinu 



StaatmHPr&rtetwft 



Hbchberqweq 3 89518 - Bejdenhoim 



PoitQffjc» Addraai 



EEOTSCHLAND 




Full nam* of Mcond joint iwansorv » any 



afcomn^tnbar'vaiSfUIurs Jj 




Dafa 



WofMIB 

Stuttane«Mrlflk»li 



ABEL 



Balance 



-GBSfc&HSL 



DEOTSCHLAND 



5S6 19 88046 - PH^HrVighafan 



PeatOttfcaAddmt* 



(9km fmpnehatida infotmMUonw und UnrnrsGtoman Im Fzfo van 



(Si&pryjfmJJvirforrmfer) *nd slgnztum t»tkW mi sutwtsum faint 
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